40; of the remaining 31 the residual defects have been accepted as functionally minimal or beyond salvage until the end of the growth period. Staged strapping by itself fully corrected 23 feet and medial release a further 30, so that 53 out of an assessable 94 feet are in a wholly normal state. This figure includes the salvaged feet of the Denis Browne splint group and those that had operations other than medial release. With the continuation of the present policy of early medial release after failed staged strapping at 6 weeks of life, the percentage of feet to show absolute correction is expected to rise materially. (Evans 1961) . I would like to stress that the method of treatment was not for all club feet but for those cases where in older children the skeletal deformity had become too fixed to permit full correction by manipulation or the release of contracted soft tissues. These late cases present a difficult problem and it has come as a relief to me to find, as a result of fourteen years' follow-up, that this operation is a definitive method of treatment which satisfies the parents, enables the child to participate in all physical activities and eliminates the need for a triple arthrodesis.
MorbidAnatomy
The morbid anatomy is not constant. Much the most common skeletal abnormality is a dislocation of the talonavicular joint but in recent years I have found a small number of cases where the talonavicular relationship is normal and the displacement is at the naviculocuneiform joint. This does not affect the treatment, but it does throw doubt on the theory that the skeletal deformity is always secondary to short muscles. The soft tissue abnormalities are numerous and there are variations in differentiation of tendons, in the elasticity of muscles, and in the density of the tissue which occupies the space between the head of the talus and the displaced navicular, which explain the resistance to manipulation offered by some feet even in the new-born.
The correction of the essential skeletal deformity of tarsal dislocation is hindered by (1) contracture of soft tissues on the medial and posterior aspect of the foot and (2) adaptive changes in the shape of the bones. In a baby the more important of these is the contracture of the soft tissues but in the older child both factors must be considered. The contracted soft tissues must be divided but in addition the bones of the foot have become fixed and deformed. If the sole of a club foot in a child aged 3 or 4 years is examined, it is seen to be curved, with a long convex lateral border and a short concave medial one. Thus the lateral pillar of the foot is longer than the medial and this overlong lateral pillar reproduces the deformity even after the contracted soft tissues have been released. This lateral pillar therefore needs to be shortened. The only site at which this can be done effectively is at the calcaneocuboid joint which is adjacent to the talonavicular joint where the medial pillar has to be straightened. When the lateral border has been shortened at the calcaneocuboid joint, the talonavicular dislocation will become reduced after it has been freed by division of the contracted soft tissues.
Operation
The essential points of the operation are: (1) Release of all soft tissues on the medial side of the foot which prevent full movement at the talonavicular joint.
(2) Release of all soft tissues at the back of the ankle which prevent full correction of the equinus. (3) Wedge resection of the calcaneocuboid joint.
It is important that full correction of the equinus, which may be difficult, is obtained before excising the calcaneocuboid joint. The excision of the calcaneocuboid joint must include the removal of exactly that amount of bone which is necessary to correct fully the deformity of the foot. I believe that this operation is sound in principle for the following reasons : (1) It is specific. It will not correct any other type of equinovarus deformity.
(2) It corrects all elements of the deformity including the varus of the heel. The small inverted heel becomes more prominent and more normal in shape as it swings into valgus.
(3) It can correct gross deformity even at the age of 16 years. (4) The reverse procedure, i.e. lengthening the lateral pillar of a normal foot, should and does produce a club foot. Similarly, this lengthening will correct a calcaneovalgus foot if the deformity is not excessive.
Results
A fourteen-year follow-up has shown that no change in the shape of the foot has occurred after this operation. Under-and over-correction will persist in the same way that adequate correction is maintained. Excision-arthrodesis of the calcaneocuboid joint has not resulted in distortion of the foot during growth.
Similarly, mobility of the foot has not been adversely affected by the arthrodesis of the calcaneocuboid joint. In fact the range of postoperative mobility is directly related to that which was present before operation. No cases have developed the rigidity that follows a triple arthrodesis and the shape, size and function of the feet have been much better.
The only type of club foot which this operation will not correct is that in which there is rigid fibrous ankylosis of the subtalar joint such as is seen in severe arthrogryposis and after overvigorous treatment in infancy.
In treating club feet my practice is to rely on digital manipulations and moulding in plaster. I avoid all treatments in infancy which might lead to scarring and fibrosis of the foot. If these measures fail to produce a good foot, definitive correction by the operation described above is undertaken at four to five years, not before. REFERENCE Evans D (1961)J. Bone Jt Surg. 43B, 722 Mr F C Dwyer (Alder Hey Children's Hospital, Liverpool)
Treatment of Relapsed Club Foot
In the treatment of club foot in infants it is essential that manipulations should be gentle in order to avoid damage to bones and stiffness of joints. Results can be greatly improved, when manipulation is proving inadequate, by carrying out early soft-tissue operations before 6 months and not later than 1 year of age.
If there is still incomplete correction or recurrence of deformity, the child is allowed, when ready to start walking, to do so with no more restraint than an inside iron. When the foot is large enough a medial bony wedge is inserted to correct the hindfoot deformity. This is usually at 2j-3 years.
Operation Through a medial double curved incision the calcaneal tendon is divided sagittally and the lower medial attachment freed from the calcaneus. The flexor hallucis longus is located above the ankle and followed distally and at the same time the soft tissues, muscles and plantar fascia are detached from the calcaneus. This bone is then divided in the centre of its concavity, leaving a small osteoperiosteal hinge distally and laterally. The distal fragment is transfixed by an awl and the gap opened up to estimate the size of bone graft required to achieve full correction. A wedge, wider above than below, is then removed from the upper end of the tibia. This is placed in the gap in the calcaneus so as to tilt the distal fragments downwards and laterally. The varus must be fully corrected and the heel brought down as low as possible. If after a trial period of walking the heel does not reach the ground, a secondary operation should be carried out to displace the plantar fragment down by the insertion of a superior wedge from the lateral side. To establish a heeltoe gait it is important that the heel should be fully plantigrade.
This operation will produce a gradual cosmetic, functional and structural improvement of the whole foot. This is seen both clinically and radiologically by a progressive lateral shift of the navicular, cuboid and anterior end of the calcaneus. Good hindfoot correction, particularly in the presence of mobile midtarsal joints, improves muscle function and encourages growth of the foot and the limb.
Persistent forefoot supination may need a rotation osteotomy at tarsometatarsal level when any residual adduction can at the same time be corrected.
Occasionally severe medial torsion may require an osteotomy at the upper end of the tibia.
In older patients the first essential is to correct the hindfoot deformity and in some it may be necessary to remove a dorsal tarsometatarsal wedge to correct alignment of the forefoot.
In my opinion it is never necessary to excise any of the midtarsal or subtalar joints, including the calcaneocuboid joint, as advocated by Evans (1961) . All such operations are, I consider, mutilating and produce permanent stiffness. They do not increase the height of the heel or correct the varus, which are basic deformities in this condition.
